Interstitial adenosine and serotonin in the feline lumbar spinal cord during short-term ischaemia.
During controlled ischaemia (aortal snare occlusion) of the lumbar spinal cord, microcirculatory (laser-Doppler flowmetry) and segmental neurophysiological parameters (monosynaptic reflexes, polysynaptic reflexes, cord dorsum potential=CDP) as well as interstitial concentrations of adenosine and serotonin (5-HT) were determined in the grey matter using the microdialysis/HPLC method. Ischaemic periods of 1-7 min with a residual blood flow in the lumbar spinal cord of 10-30 % of the preischaemic control blood flow caused a blockade of spinal pathways and an increase of concentrations of interstitial adenosine and 5-HT. This increase started immediately after the initiation of the ischaemic period and reached a maximum at the end or shortly after the end of the ischaemic period during postischaemic hyperaemia. A close correlation between the duration of ischaemia and the interstitial concentration of adenosine and 5-HT was not found. Repetition of ischaemic periods in an experiment did not lead to an extracellular accumulation or an exhaustion of the release of 5-HT, whereas some indication was found for an exhaustion of adenosine release. The course of the increase of interstitial adenosine and 5-HT was partly found to correlate to the loss and recovery of the CDP following ischaemia. The concentrations usually reached control levels before spinal reflexes reappeared. The highly dynamic changes in concentrations of adenosine and 5-HT in the extracellular space of the spinal cord during and after short-term ischaemia revealed some relation to the time course of recovery of segmental spinal functions by reflecting the course of spinal neuronal metabolism.